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As one of the important industrial crops and also an excel-
lent model organism for studying cell elongation, cell wall 
biosynthesis as well as polyploidy evolution, cotton has 
always been in the limelight of the world(Shi et al., 2006; 
Qin and Zhu, 2011). With the publication of the allotetra-
ploid Gossypium hirsutum and Gossypium barbadense ge-
nomes this year (Li et al., 2015; Zhang et al., 2015; Liu et 
al., 2015), all three important cotton genomes, including the 
two ancestor diploid Gossypium raimondii (DD) (Wang et 
al., 2012; Paterson et al., 2012) and Gossypium arboreum 
(AA) (Li et al., 2014) have been successfully sequenced by 
scientists from China and from the United States of Ameri-
ca. Since functional studies of Arabidopsis thaliana and 
Oryza sativa have largely been promoted by their respective 
genome sequencing projects (Goff et al., 2002; Initiative 
TAG, 2000; Yu et al., 2002), we believe that the sequenced 
cotton genomes will ultimately stimulate fundamental re-
searches on genome evolution, gene mapping, gene cloning, 
transcriptomics, epigenomics, proteomics and applied re-
search such as molecular breeding. The post-genomics era 
of cotton research has finally come into sight. 
It is my great honor to guest-edit this thematic issue on 
cotton biology in Science China Life Sciences. In this issue, 
I am pleased to present an epitome on recent cotton re-
searches derived from quite many important cotton research 
laboratories in China. One group each of scientists analyzed 
the phylogeny, chromosomal location, conserved domains 
and gene structure as well as the expression patterns of the 
phospholipase D gene family in G. arboreum (Tang et al., 
2016) and the NAC transcription factor (NAC-TF) family in 
both diploid cottons (Shang et al., 2016). A total of 19 
non-redundant PLD genes (GaPLDs), belonging to six 
well-supported clades (α, β/γ, δ, ε, ζ and φ), were identified. 
Most of the GaPLD genes within the same clade showed 
similar exon-intron organization with highly conserved mo-
tif structures. Segmental duplication that was estimated to 
occur from 19.61 to 20.44 million years ago was found the 
major contributor to the expansion of the GaPLD gene fam-
ily in cotton (Tang et al., 2016). Genome-wide annotation 
identified 145 and 141 NAC genes, respectively. Genes 
from both diploid cotton genomes were divided into 18 
subfamilies with distinct gene structure divergence. Analy-
sis of expression patterns of homologous gene pairs sug-
gested that diversification of gene function has taken place 
during the evolution of G. raimondii and G. arboreum 
(Shang et al., 2016). 
Jin et al. performed global 2-DE analysis in Upland cot-
ton to provide the largest protein datasets from ovules and 
developing fibers (Jin et al., 2016). They collected 1,203 
independent protein spots from representative 2-DE gels 
with 975 of them successfully identified by MALDI 
TOF-TOF. Functional annotation revealed that the ovule 
preferred proteins were mainly enriched in fatty acid elon-
gation, sulfur amino acid metabolism and postreplication 
repair, while fiber preferred proteins were enriched in root 
hair elongation pathway, galactose metabolism and 
D-xylose metabolism. 
Our group analyzed the transposable elements (TEs), or 
the so-called ‘junk DNA’, mediated gene regulations and 
proposed a potential role for TEs during cotton genome 
evolution. TEs accounted for up to 57%, 68.5% and 67.2%, 
respectively in DD, AA and AtAtDtDt genomes. The 
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1,694-Mb AA-genome was found to harbor more LTR-type 
retrotransposons that made cardinal contributions to the 
twofold increase in its genome size after evolution from the 
775.2-Mb DD-genome. Although the 2,173 Mb AtDt ge-
nome showed similar TE content to the A-genome, the total 
numbers of LTR-Gypsy and LTR-Copia type TEs varied 
significantly between these two genomes, indicating that 
TEs may also play some role during cotton fiber develop-
ment (Wang et al., 2016a). Using strand-specific RNA se-
quencing (ssRNA-seq) technology with samples either from 
cotton fibers or leaves, Zou et al. identified 5,996 long 
noncoding RNAs (lncRNAs), including 3,510 long inter-
genic noncoding RNAs (lincRNAs) and 2,486 natural anti-
sense transcripts (lncNAT) from G. arborum. Expression 
analysis revealed that 51.9% of lincRNAs and 54.5% of 
lncNATs transcripts were preferentially expressed at one or 
more stages of fiber development. This is significantly 
higher than the rate of preferentially expressed pro-
tein-coding transcripts which was about 21.7% (Zou et al., 
2016). 
Wang et al. tested PNZIP, a green tissue-specific pro-
moter to drive Bt expression in cotton which show strong 
toxicity to both cotton ballworm and pink ballworm with 
very low toxin accumulation in seeds. They cloned the 
PNZIP (pharbitis nil leucine zipper) gene promoter, fused it 
with both the GUS and the Cry 9C gene and obtained sever-
al transgenic cotton lines via Agrobacterium-mediated 
transformation. Comparing to that of the transgenic CaMV 
35S::Cry 9C plants, in seeds of some PNZIP::Cry 9C trans-
genic line, the amount of Cry 9C protein was reduced to less 
than 1% whereas relatively similar levels of the protein 
were found in various vegetative tissues, including rinds of 
the green ball and bracts. This strategy will likely liberate 
the public's concern about food safety when consume 
transgenic cotton seed oil (Wang et al., 2016b). 
Being at this post-genomic era, we wittiness sequencing 
technology improvement almost in each single passing day. 
Great progresses in cotton research in China are expected in 
the following area: (i) pan-genome analysis to uncover cot-
ton evolution, diversification and introduction of important 
agronomical traits. (ii) Fine-mapping and cloning of func-
tional cotton genes by deep sequencing techniques. (iii) 
Integration of various ‘omics’ approaches to elucidate the 
paths of cotton gene expression and regulation during de-
velopment or under environment stresses. (iv) Molecular 
breeding via genome editing. We have sufficient reasons to 
anticipate an exciting and fruitful future for cotton research. 
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